Introduction
Body image is a person's body-related self-perception, which includes perception, attitudes, thoughts, and behaviors. 1 However, approximately 20%-40% of females with a normal body mass index (BMI) perceive themselves as being overweight. [2] [3] [4] An urge to be thin or a false body image has been observed even in teens in various countries. [5] [6] [7] [8] In addition, research in various countries has shown that females have a desire for thinness. 9 A desire for thinness does not always lead to healthy behavior. For example, Brug et al reported that the threat of obesity may induce unnecessary weight loss behavior among Dutch females with a strong desire for thinness. 10 Mendes et al reported that weight loss behavior involved only dietary restriction in Portuguese adolescents who had an urge to be thin. 11 Inadequate dietary restrictions can result in undernutrition, which can lead to anemia, menstrual abnormalities, and osteoporosis. [12] [13] [14] Underweight females are potentially at a high risk for malnutrition, and, in particular, underweight people who drastically reduce their body weight are at a high risk for undernourishment. 15 There is also a risk that these individuals will develop eating disorders through repetitive dieting. 16 Similar behavior has been observed in Japan. In Japan, the prevalence of underweight females has been observed to increase each year. 17 The proportion of underweight 
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Mase et al females (BMI 18.5 kg/m 2 ) was 11.4% in 2012, whereas that of obese or overweight females (BMI 25.0 kg/m 2 ) was 19.4%. 17 These findings are in contrast with those observed in Western countries such as the United States, where the proportion of underweight people was 1.7% and that of overweight or obese people was 74.1%. 18 Particularly, among Japanese females in their 20s, the proportion of underweight women was 21.8% in 2012. 17 It has also been reported that young Japanese females tend to have a desire for thinness. 19, 20 In fact, in Japan, even if young females are not obese, they do not correctly recognize their proper body shape and tend to lose weight based on their desire for thinness. 21 Ikeda reported that 81.2% of Japanese female students had a desire for thinness and 66.4% had a false body image. 22 Mase et al reported that 51.7% of underweight Japanese female students had a desire for thinness. 23 The mechanism underlying a false body image may include social comparison. The concept of social comparison was derived from the social comparison theory. 24 To be precise, upward comparisons are those in which an individual compares oneself with someone believed to be better off, and downward comparisons are those in which an individual compares oneself with someone believed to be worse off. Women compare their bodies with others' as a guide for how to look, and to evaluate their worth. 25 In addition, many studies have shown that the influence of peers or family members is important for body image. [26] [27] [28] [29] [30] [31] Moreover, studies have shown that women are more likely to compare themselves with friends and family members than with more dissimilar images, such as those portrayed in the mass media. 32 Furthermore, dieting behavior is influenced by peers' desire for thinness. 33, 34 Thus, in the present study, we focused mainly on the influence of friends and family members rather than that of the mass media. On the other hand, in Japan, it has been reported that most female students tend to emphasize their outward appearance. 23 Thus, we hypothesized that the appearance of other people has an association with a desire for thinness or the perception of body shape in Japanese women. However, sufficient evidence has not been accumulated.
Therefore, in the present study, we investigated the influence of close acquaintances on the perception of body image and desire for thinness in Japanese female students.
Material and methods Participants
The study included 400 Japanese female university students between the ages of 18 years and 22 years. An anonymous, self-administered questionnaire survey was conducted during a class between December 2010 and January 2012. The collection rate was 100%, and the valid response rate was 85.5% (n=342 
Questionnaires
The questionnaire clarified the participants' physical status, perception of body shape, ideal body shape, and body shape of a person close to the subject.
Physical status included seven items: age (years), height (cm), weight (kg), ideal weight (kg), percent body fat, body fat mass (kg), and lean body mass (kg). With regard to height and weight, we asked the participants to write down their self-reported height and weight, according to the methods reported previously. [35] [36] [37] Weight (kg), percent body fat, body fat mass (kg), and lean body mass (kg) were measured by a body composition analyzer (innerScan BC-701, Tanita Co., Ltd., Tokyo, Japan). BMI (kg/m 2 ) was calculated as weight in kilograms divided by the square of the height in meters. The ideal BMI was similarly calculated using the ideal weight and height. The weight difference was calculated as the ideal value minus the current value.
Perception of body shape and ideal body shape were investigated using the Contour Drawing Rating Scale (CDRS) developed by Thompson and Gray. 38 The CDRS consists of nine drawings of a female or male figure depending on the sex of the respondent. Each drawing increases in size from "extremely thin" (1) to "very obese" (9) . The participants were asked to rate their current shape and ideal body shape. Then, those whose ideal weights were lower than their current weights were assigned to the desire group, and the others were assigned to the non-desire group. The evidence of validity and test-retest reliability in male and female undergraduates and early adolescent girls has been reported previously. 30 We also asked the participants, "How do you perceive your own body shape?". The responses included "slim", "a little slim", "normal", "a little obese", and "obese". For this analysis, we categorized the "slim" and "a little slim" responses into the "slim" category, and the "obese" and "a little obese" responses into the "obese" category. To verify the association between body image and body shape, those who responded as "obese" or "a little obese" were also 
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Influence of peers body shape on perception of body image asked the reason why they considered themselves as obese. The response options included "comparison with previous body shape", "based on current body weight or body fat", and "comparison with others". We also asked about the desire for a body shape, and the responses included "become fat", "maintain the current shape", or "become thin". We then asked the participants who selected the response "become thin" about their reasons for the desire to be thin. The available responses included "for health", "for beauty", "influence of the mass media", "influence of other diet behavior", and "for participation in sports". The participants were asked about the period when they began to strive for thinness, and the responses included "early elementary school years", "higher grade at elementary school", "in junior high school", "in high school", and "after entering university".
We asked the participants whether they were interested in the body shapes of their mother, sister, female friend, father, brother, or male friend. The response options included "interested" or "not interested". In addition, the participants were asked whether the body shape of a person close to them influenced their perception of their body shape, and the response options included "has an influence" or "does not have an influence".
The eating behavior was assessed by the Japanese version of the Eating Attitude Test-26 (EAT-26), whose validity and responsibility have been validated in previous studies. 39, 40 EAT-26 is a 26-item self-rated questionnaire that is divided into three subscales: dieting (13 items), bulimia and food preoccupation (six items), and oral control (seven items). 41 The items are rated on a six-point Likert scale: never, rarely, sometimes, often, usually, and always. Responses were quantified by assigning a score of 0 for never, rarely, or sometimes; 1 for often; 2 for usually; and 3 for always, according to the original study by Garner et al. 41 Participants with a total EAT-26 score of 20 were designated as seriously disturbed.
Data analysis
The Wilcoxon signed-rank test was used to evaluate the difference between the perception of body shape and ideal body shape in the underweight, normal-weight, and overweight groups. One-way analysis of variance was used to assess the differences among the underweight, normal-weight, and overweight groups. The Bonferroni test was used for multiple comparisons. Student's t-test was used to evaluate the differences in the total EAT-26 scores and the factor scores between the desire and non-desire groups. The chi-square test was used to test the response rate in a cross-tabulation.
Logistic regression analysis was used to obtain the odds ratio and 95% confidence intervals of the factors related to a desire for thinness. The statistical level for significance was established at 0.05. Statistical analyses were performed using SPSS ® 15.0 J for Windows (SPSS Inc., Tokyo, Japan).
Results

Descriptive characteristics of the participants
The physical characteristics of the participants are shown in Table 1 . A comparison of the physical characteristics of the participants is shown in Table 2 . Body weight, BMI, percent body fat, body fat mass, lean body mass, ideal body weight, difference in body weight, and ideal BMI were significantly different among the underweight, normal-weight, and overweight groups. A post hoc test found that body weight, BMI, percent body fat, body fat mass, lean body mass, ideal body weight, and ideal BMI were significantly higher in the normal-weight group than in the underweight group (P0.05) and significantly higher in the overweight group than in the normal-weight or underweight groups (P0.05). The negative value of the difference in body weight was significantly greater in the normal-weight group than in the underweight group (P0.05) as well as in the overweight group than in the normal-weight or underweight groups (P0.05).
Body perception and desire for thinness
The results of the CDRS study are shown in Table 3 . There was a significant difference in the current body shape on the CDRS among the underweight, normal-weight, and overweight groups (P0.001). The CDRS scores of the overweight group were higher than those of the normalweight and underweight groups by the post hoc test (P0.001 for both). The CDRS scores of the normal-weight group were also higher than those of the underweight group (P0.001).
In addition, the difference between the current and ideal body shapes was significantly different among the underweight, 
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Mase et al normal-weight, and overweight groups (P0.001). The CDRS scores of the overweight group were higher than those of the normal-weight and underweight groups by the post hoc test (P0.001 for both). The CDRS scores of the normal-weight group were also higher than those of the underweight group (P0.001). The most common responses for the current body shape on the CDRS in the underweight, normal-weight, and overweight groups were numbers 4, 6, and 8, respectively. The most common responses for the ideal body shape on the CDRS in the underweight, normalweight, and overweight groups were numbers 4, 4, and 5, respectively. In addition, the number of participants whose ideal body shape was smaller than their current body shape in the underweight, normal-weight, and overweight groups were 10 (4.7%), 191 (90.1%), and 11 (5.2%), respectively (total: 212). The number of participants whose ideal body shape was equal to or larger than their current body shape in the underweight, normal-weight, and overweight groups were 29 (22.3%), 100 (76.9%), and 1 (0.8%), respectively (total: 130).
The mean and standard deviations of the total EAT-26 scores of all participants were 6.9±6.9. The total EAT-26 score of the desire group was significantly higher than that of the non-desire group (Table 4) . A comparison of factor scores showed that the score of the first factor (dieting) was significantly higher in the desire group than in the non-desire group. Moreover, there were no significant differences in the scores of the second (bulimia and food preoccupation) and third (oral control) factors between the desire and nondesire groups.
Body type showed a significant relationship with the perception of body shape, reason for perception of obesity, and desire for a body shape (P0.05 for all) ( Table 5) . Regarding the perception of body shape, most of the participants in the underweight, normal-weight, and overweight groups believed themselves to be overweight. As the reason for perception of obesity, most of the participants in the underweight group stated comparison with their past selves, whereas most of the participants in the overweight group stated comparison with others. Regarding the desire for a body shape, many participants in the underweight group still desired to become thin or to maintain their current shape.
Influence of perception of others' body shapes on own body perception and desire for thinness Body type showed a significant relationship with an interest in sister's body shape, interest in a female friend's body shape, and influence of brother's body shape ( Table 6) . The logistic regression model, which was used to explore the association between a desire for thinness and interest in 
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Influence of peers body shape on perception of body image sister's body shape, interest in a female friend's body shape, and influence of brother's body shape, is presented in Table 7 . Participants who were interested in a female friend's body shape were almost three times more likely to have a desire for thinness than those who were not interested in a female friend's body shape (odds ratio: 3.06, P=0.014).
Discussion
The present study investigated the relationship between Japanese female students' desire for thinness and the body shape of people close to them, such as family members or friends. The main findings demonstrated that many participants overestimated their body shapes and had a desire for thinness. One of the main reasons for this overestimation was comparison with themselves and others. The results of the logistic regression analysis showed that the interest in a female friend's body shape was positively associated with a desire for thinness.
In the present study, most of the underweight and normalweight participants considered themselves fat. In a previous study, Nakai et al showed that 20.7% of underweight students, 76.4% of normal-weight students, and 100% of fat students considered themselves fat. 7 Mase et al also reported similar results. 23 Thus, the present results are consistent with previous results. In addition, in the present study, the reason why the participants believed that they were obese was mainly comparison with their past selves and with others, and not their actual body weight or percent body fat. This result indicated that absolute numbers, such as body weight or percent body fat, were not always useful information for young females in deciding whether they were obese. Therefore, the present study indicated that many participants misunderstood their body shape.
In addition, the ideal body weight in this study was lower than the current body weight in the normal-weight or overweight participants and was not different from the current body weight in the underweight participants. This result indicated that the normal-weight or overweight participants had a desire for thinness and that the underweight participants had a desire to stay thin. Previous studies have shown similar results. 7 It has been reported that the desire for thinness in young females is due to their misunderstanding about their own body shape. 19, 42 Indeed, the results of the present study indicated that many of the participants had a false impression regarding their body shape. In addition, with respect to the reason for the desire for thinness, most participants responded 
631
Influence of peers body shape on perception of body image for beauty and the responses were similar among body types. Thus, participants of any body type had a desire for thinness or to stay thin, mainly for reasons of beauty. Few previous studies have evaluated whether beauty is the primary reason for Japanese females desire for thinness. However, it has been shown that females feel the pressure to meet the thin-ideal standard of beauty, 43, 44 which may have some association with the present results.
The ideal body weights in the underweight, normal-weight, and overweight participants were 43.4 kg, 46.2 kg, and 49.6 kg, respectively. In a previous study, Nakai et al indicated that the ideal body weights were 43.0 kg in the underweight participants, 47.2 kg in the normal-weight participants, and 50.4 kg in the overweight participants, 7 which are consistent with our results. Furthermore, these results suggested that the ideal body weight varied according to the current body weight. The ideal BMI was also different among the groups in the present study (17.1 kg/m 2 in the underweight, 18.6 kg/m 2 in the normal-weight, and 19.9 kg/m 2 in the overweight participants). Previous studies have shown similar results. 19 These results indicate that the extent of thinness depends on the individual's current weight. The reason for this is unclear; however, those who considered themselves obese judged this by comparing their present selves with their past selves or with others, and not by evaluating their own body weight or percent body fat. Therefore, those who have a desire for thinness may have their own goals in accordance with their body weights, which may be appropriate for them.
The present study revealed that most of the participants had a desire for thinness or to stay thin and that most of them judged their body shape by comparison with their past selves or with others. In addition, the total score and the first factor (dieting) score of the EAT-26 were higher in the desire group than in the non-desire group. These results indicate that a desire for thinness is linked to dieting behavior and are consistent with those of a previous study. 7 Moreover, a major reason for a desire to be thin was for beauty, which may imply that the participants were concerned about what other people think of their physical appearance. Therefore, other people's body shapes can have an influence on a female's perception of her body shape or her desire for thinness. This possibility is not inconsistent with the findings of previous studies, which reported that women compare their bodies with other women's bodies as a guide for how to look and to evaluate their worth. 25 Logistic regression analysis showed that interest in a female friend's body shape was associated with a desire for thinness. This result suggests that the desire for thinness in young females is influenced by the body shapes of their close female friends. There is little evidence that friends have an influence on the desire for thinness. However, it has been reported that a friend's desire for thinness is associated with dieting behaviors. 33, 34 Berge et al have also demonstrated that young adult women may benefit from the support of others regarding weight and weight-related health behaviors. 45 From these results, it is possible that the perception of body shape or the desire for thinness in university-aged females can be influenced by a friend's body shape.
limitations
The limitations of this study should be noted. First, the present study had a cross-sectional design, which did not allow for conclusions to be drawn about any cause-and-effect relationship. Second, the samples were collected from a limited area (all of the female students attended universities or colleges in Kyoto Prefecture, Japan). Future studies will need to gather samples from a wider area and to employ a longitudinal design for an estimation of any cause-and-effect relationship. Third, the present participants were Japanese students. Generally, Japanese individuals are considerably thinner and shorter than age-matched North American and European individuals. Therefore, it may be difficult to generalize the present results. Fourth, some self-reported questionnaires used in the present study have not been sufficiently validated.
Conclusion
This study investigated the relationship between a desire for thinness and the body shapes of people close to universityaged females, such as family members or friends. The main findings demonstrated that many female students overestimated their body shape and had a desire for thinness. The reason for overestimation was comparison with their past selves or with others. The results of logistic regression analysis indicated that the interest in a female friend's body shape was positively associated with a desire for thinness. These results indicate a possibility that close friends have an influence on the desire for thinness or the perception of body shape.
